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�� High%Efficiency�Single%Stage�Power�Conversion�

�� Wide�Input�Voltage�Range:�6V�to�25.5V�

�� Backlight�Lamp�Ballast�and�Soft�Dimming�

�� Minimal�Required�External�Components�

�� Precision�Voltage�Reference�Trimmed�to�2%�

�� ZVS�Half%Bridge�Topology�

�� Soft%Start�

�� PWM�Control�at�Fixed�Frequency�

�� Analog�and�Burst�Dimming�Function�

�� Programmable�Striking�Frequency�

�� Open%Lamp�Protection��

�� Open%Lamp�Regulation�

�� Thermal�Shutdown�

�� 20%Pin�SOIC��

�������������

�� LCD�TV��

�� LCD�Monitor�

������������

The� FAN7314A� provides� all� the� control� functions� for� a�
series� parallel� resonant� converter� as� well� as� a� pulse�
width�modulation� (PWM)� controller� to� develop� a� supply�
voltage.� Typical� operating� frequency� range� is� between�
30kHz� and� 250kHz,� depending� on� the� CCFL� and� the�
transformer's�characteristics.�

The�FAN7314A�is�available�in�a�20%SOIC�package.�

�

�

�

�� ��������!��"�������

#������"$��� #������� ����������%�"���������� #�������&���� �

FAN7314AM� 20%SOIC� %25�to�+85°C� RAIL�

FAN7314AMX� 20%SOIC� %25�to�+85°C� TAPE�&�REEL�

�

�"������������'�

For�complete�performance�specifications,�please�contact�one�of�the�following:��

NA(TX)� Jinho�Choi� jinho.choi@fairchildsemi.com� 1%972%447%1316�

EU(UK)� Justin�Ahn� Justin.Ahn@Fairchildsemi.com� +44(0)1793%856�828�

KR� KI�Jeon� Kwangil.Jeon@fairchildsemi.co.kr� 02%3498%0543�

AP(HK)� SH�Lee� seunghwan.lee@fairchildsemi.com� 852%2722%8372�

JP� Yasuhiko�Itoh� Yasuhiko.Itoh@fairchildsemi.com� 03%5275%8380�
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#���*� ��"�� ������������

1� OLP�
����+
�"��#���������.�Typically,�a�capacitor�is�connected�to�this�pin�from�the�ground.�The�
capacitor�is�charged�by�the�1.4NA�internal�current�source�and�when�its�voltage�is�more�than�
2.5V�the�IC�enters�into�the�shutdown�mode.�

2� OLR�
����+
�"��,���������.�If�the�voltage�of�the�OLR�pin�is�more�than�2V,�the�voltage�of�the�
EA_OUT�pin�voltage�will�be�discharged�by�the�160NA�internal�current�source.�

3� ENA� -��$��.�Turns�on/off�the�IC.�

4� S_S�
.�!�+.����.�Typically,�a�capacitor�is�connected�to�this�pin�from�the�ground.�The�capacitor�is�
charged�by�the�6NA�internal�current�source.�Soft�start�operation�is�working�while�the�S_S�pin�
voltage�is�less�than�the�EA_OUT�pin�voltage.�

5� GND� /���� .�Control�block.�

6� REF� ,�!������.�2.5V�reference�output.�

7� ADIM�
���������""���.�This�pin�is�the�input�for�positive�polarity.�The�lamp�current�decreases�with�
decreasing�this�pin�voltage.�

8� BDIM�
�������""���.�This�pin�is�the�input�for�negative�polarity.�The�voltage�range�of�0.5�to�2V�at�
this�pin�controls�burst�mode�duty�cycle�from�0%�to�100%.�

9� EA_IN� -������"���!�������������������.�This�pin�voltage�is�regulated�at�ADIM�voltage.�

10� EA_OUT�
-������"���!����������.�Typically,�a�compensation�capacitor�is�connected�to�this�pin�from�
the�ground.�

11� BCT�
�����%�"�������������.�This�pin�is�for�programming�the�frequency�of�the�burst�dimming.�
Typically,�a�capacitor�is�connected�to�this�pin�from�the�ground.�The�BCT�frequency�increases�
with�decreasing�its�capacitance.�

12� RT�
%�"������������.�This�pin�is�for�programming�the�switching�frequency.�Typically,�a�resistor�is�
connected�to�this�pin�from�the�ground.�The�switching�frequency�increases�with�decreasing�
its�resistance.�

13� CT�
%�"�������������.�This�pin�is�for�programming�the�switching�frequency.�Typically,�a�
capacitor�is�connected�to�this�pin�from�the�ground.�The�switching�frequency�increases�with�
decreasing�its�capacitance.�

14� OUTD� �&�.�/���+������������.�

15� OUTC� #&�.�/���+������������.�

16� PGND� #�0���/���� .�

17� VIN� .����1�2������.�

18� OUTA� #&�.�/���+������������.�

19� OUTB� �&�.�/���+������������.�

20� RT1�
.��������%�"����,�������.�Typically,�a�resistor�is�connected�to�this�pin�from�the�RT�pin.�The�
striking�frequency�increases�with�decreasing�its�resistance.�
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Stresses� exceeding� the� absolute� maximum� ratings� may� damage� the� device.� The� device� may� not� function� or� be�
operable�above�the�recommended�operating�conditions�and�stressing�the�parts�to�these�levels�is�not�recommended.�In�
addition,� extended�exposure� to� stresses�above� the� recommended�operating� conditions�may� affect� device� reliability.�
The�absolute�maximum�ratings�are�stress�ratings�only.�

.1"$��� #���"����� &��(� &�3(� 4����

VIN� IC�Supply�Voltage� 6� 25.5� V�

TA� Operating�Temperature�Range� %25� +85� °C�

TJ� Operating�Junction�Temperature� � +150� °C�

TSTG� Storage�Temperature�Range� %65� +150� °C�

θJA� Thermal�Resistance�Junction%Air
(1,2)

� � 90� °C/W�

PD� Power�Dissipation� � 1.4� W�

�����'��
1.� Thermal�resistance�test�board.�Size:�76.2mm�x�114.3mm�x�1.6mm�(1S0P);�JEDEC�standard:�JESD51%2,�JESD51%3.�
2.� Assume�no�ambient�airflow.�

�

#������� �0��2�������

#���*� ��"�� 2����� 4���� #���*� ��"�� 2����� 4����

1� OLP� 7�

V�

11� BCT� 7�

V�

2� OLR� 7� 12� RT� 7�

3� ENA� 7� 13� CT� 7�

4� S_S� 7� 14� OUTD� 10.5�

5� GND� 7� 15� OUTC� 25.5�

6� REF� 7� 16� PGND� 7�

7� ADIM� 7� 17� VIN� 25.5�

8� BDIM� 7� 18� OUTA� 25.5�

9� EA_IN� 7� 19� OUTB� 10.5�

10� EA_OUT� 7� 20� RT1� 7�
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For�typical�values,�TA�=�25°C,�VIN�=�12V,�and�%25°C�≤�TA�≤�85°C,�unless�otherwise�specified.�Specifications�to�%25°C�~�
85°C�are�guaranteed�by�design�based�on�final�characterization�results.�

.1"$��� #���"����� %������� ������� &��(� %1�(� &�3(� 4����

,-�-,-��-�.-�%����5,���""�� � �6�,����������7�

∆Vref� Line�Regulation� 5�≤�VIN�≤�25.5V� � 2� 25� mV�

V25� 2.5V�Regulation�Voltage� � 2.45� 2.5� 2.55� V�

�.��

�%�,�.-�%����5&���7�

fOSC� Oscillation�Frequency�

TA=25°C,�CT=270pF,��

RT=18k��
110.4� 115.0� 119.6�

kHz�

CT=270pF,�RT=18k�� 108� 115� 122�

Vcth� CT�High�Voltage�� � � 2.0� � V�

Vctl� CT�Low�Voltage� � � 0.5� � V�

�.��

�%�,�.-�%����54,.%7�

foscb� Oscillation�Frequency�

TA=25°C,�Ctb=10nF,�

RT=18k��
195� 220� 246� Hz�

�Ctb=10nF,�RT=18k�� 191� 220� 249�

Vbcth� BCT�High�Voltage�� � � 2� � V�

Vbctl� BCT�Low�Voltage� � � 0.5� � V�

-,,�,��&#
���-,�.-�%����

Gm� Error�Amplifier�Trans%conductance� EA_OUT=1V,�ADIM=1V� 100� 360� 600� umho�

Av� Error�Amplifier�Open%loop�Gain
(3)
� � � 50� � dB�

Veh� EA_OUT�Clamping�Voltage� � 2.3� 2.7� 3.0� V�

lsin� Output�Sink�Current� ADIM=1V,�EA_IN=2V� 35� 70� 105� NA�

lsur� Output�Source�Current� ADIM=1V,�EA_IN=0V� %154� %110� %66� NA�

Iolr� EA_OUT�Sink�Current�on�OLR� OLR>2.5V� %210� %160� %110� NA�

Iburst�
EA_OUT�Sink�Current�on�Burst�
Dimming�

� %100� %80� %60� NA�

.��%+.%�,%�.-�%����

ISS� Soft%Start�Current� S_S=1V� 4� 6� 8� NA�

Vssh� Soft%Start�Clamping�Voltage� � 2.3� 2.65� 3.00� V�

#,�%-�%����.-�%����

Volp0� Open%Lamp�Protection�Voltage�0� Start�at�open�lamp� 2.2� 2.5� 2.8� V�

Volp1� Open%Lamp�Protection�Voltage�1� Normal�%>�open�lamp� 1.3� 1.5� 1.7� V�

Volr� Open%Lamp�Regulation�Voltage� � 1.75� 2.00� 2.25� V�

Iolp�
Open%Lamp�Protection�Charging�
Current�

� 0.7� 1.4� 2.1� NA�

����'��
3.� These�parameters,�although�guaranteed,�are�not�100%�tested�in�production.�
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-��������������������������(Continued)�

For�typical�values,�TA�=�25°C,�VIN�=�15V,�and�%25°C�≤�TA�≤�85°C,�unless�otherwise�specified.�Specifications�to�%25°C�~�
85°C�are�guaranteed�by�design�based�on�final�characterization�results.�

.1"$��� #���"����� %������� ������� &��(� %1�(� &�3(� 4����

4��-,�2�
%�/-�
��8��4%�.-�%����

Vth� Start�Threshold�Voltage� � � � 5� V�

Ist� Start%up�Current� VIN=Vth%0.2� � 130� 180� NA�

Iop� Operating�Supply�Current� VIN=12V� � 1.5� 4.0� mA�

Isb� Stand%by�Current� VIN=12V� � 200� 370� NA�

��9����.-�%����

Von� On�State�Input�Voltage� � 2� � 5� V�

Voff� Off�Stage�Input�Voltage� � � � 0.7� V�

�4%#4%�.-�%����

Vpdhv� PMOS�Gate�Drive�High�Voltage� VIN=12V� � VIN� � V�

Vphlv� PMOS�Gate�Drive�Low�Voltage� VIN=12V� VIN%10.5� VIN%8.5� VIN%6.5� V�

Vndhv� NMOS�Gate�Drive�High�Voltage� VIN=12V� 6.5� 8.5� 10.5� V�

Vndlv� NMOS�Gate�Drive�Low�Voltage� VIN=12V� � 0� � V�

Vpuv�
PMOS�Gate�Voltage�with�UVLO�
Activated�

VIN=Vth%0.2� VIN%0.3� � � V�

Vnuv�
NMOS�Gate�Voltage�with�UVLO�
Activated�

VIN=Vth%0.2� � � 0.3� V�

tr� Rising�Time
(4)
� VIN=12V,�Cload=2nF� � 200� 500� ns�

tf� Falling�Time
(4)
� VIN=12V,�Cload=2nF� � 200� 500� ns�

&�6�&4&�9�&���&4&��2-,
�#�

�
Min.�Overlap�between�diagonal�
switches

(4)
�

fosc�=�100kHz� � 0� � %�

�
Max.�Overlap�between�diagonal�
switches

(4)� fosc�=�100kHz� � 100� � %�

�-
�:�%�&-�

� PDR_A/NDR_B
(4)
� RT=18kV� � 450� � ns�

� PDR_C/NDR_D
(4)
� RT=18kV� � 450� � ns�

����'��
4.� These�parameters,�although�guaranteed,�are�not�100%�tested�in�production.�
�
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42
�'� The� under%voltage� lockout� (UVLO)� circuit�
guarantees�stable�operation�of�the�IC’s�control�circuit�by�
stopping� and� starting� it� as� a� function� of� the� VIN� value.�
The�UVLO� circuit� turns� on� the� control� circuit� when� VIN�
exceeds� 5V.� When� VIN� is� lower� than� 5V,� the� IC’s�
standby�current�is�less�than�200NA.�

�

-��'� Applying� voltage� higher� than� 2V� to� the� ENA� pin�
enables� the�operation�of� the� IC.�Applying� voltage� lower�
than�0.7V� to� the�ENA�pin� disables� the� operation� of� the�
inverter.�

�

.�!�+�����'�The�soft%start� function� requires� that� the�S_S�
pin�is�connected�through�a�capacitor�to�GND.�A�soft%start�
circuit�ensures�a�gradual�increase�in�the�input�and�output�
power.� The� capacitor� connected� to� the� S_S� pin�
determines� the� rate� at� which� the� duty� ratio� rises.� It� is�
charged�by�a�6NA�current�source.�

�

�

��������(� .�!�+������ ������������������������

�

&���� ����������:� The� timing� capacitors� (CTs)� are�
charged� by� the� reference� current� source,� which� is�
formed�by� the� timing� resistor� (RT).�The� timing� resistor’s�
voltage� is� regulated� at� 1.25V.� The� sawtooth� waveform�
charges� up� to� 2V.� Once� this� voltage� is� reached,� the�
capacitors� begin� discharging� down� to� 0.5V.� Next,� the�
timing� capacitors� start� charging� again� and� a� new�
switching� cycle� begins.� The� main� frequency� can� be�
programmed� by� adjusting� the� RT� and� CT� values.� The�
main�frequency�can�be�calculated�as�shown�below.�

�

19

32
���
�

�� ��
=

⋅ ⋅
������������������������������������������������������(1)�

�

�

�

�

�

��������(� &���������������;���!��"�

�

����� ����������� �� � ����� ��""���:� The� timing�
capacitors� (BCTs)�are�charged�by� the� reference�current�
source,�which�is�formed�by�the�timing�resistor�(RT).�The�
timing� resistor’s� voltage� is� regulated� at� 1.25V.� The�
sawtooth�waveform�charges�up�to�2V.�Once�this�voltage�
is� reached,� the� capacitors� begin� discharging� down� to�
0.5V.�Next�the�timing�capacitors�start�charging�again�and�
a� new� switching� cycle� begins.� The� burst� dimming�
frequency�can�be�programmed�by�adjusting� the�RT�and�
BCT� values.� The� burst� dimming� frequency� can� be�
calculated�as�shown�below.�

�

3.75

96
����
�

�� ��
=

⋅ ⋅
����������������������������������������������������(2)�

�

To� avoid� visible� flicker,� the� burst� dimming� frequency�
should�be�greater�than�120Hz.�

By� comparing� the� input� of� BDIM� pin� with� the� 0.5~2V�
triangular� wave� of� the� burst� oscillator� the� PWM� pulses�
for� burst� dimming.� The� PWM�pulse� controls� EA_OUT’s�
voltage�by�summing�85NA�into�the�EA_IN�pin.�

�

�
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�

�

�������=(� �������""����

�

����+
�"�� ,���������� �� � ����+
�"�� #���������:�
It� is� necessary� to� suspend� power� stage� operation� if� an�
open� lamp� occurs� because� the� power� stage� has� high�
gain.�When� a� voltage� higher� than� 2V� is� applied� to� the�
OLR� pin,� the� part� enters� regulation�mode� and� controls�
the� EA_OUT� voltage.� This� limits� the� lamp� voltage� by�
summing� 105NA� into� the� feedback� node.� At� the� same�
time,� the� OLP� capacitor,� connected� to� the� OLP� pin,� is�
charged� by� the� 1.4NA� internal� current� source.� Once� it�
reaches�2.5V,�the�IC�shuts�down�and�all�output�is�high.�

�

�

��������(� �
,�2������� ������.��������&� ��

�

������� ������:�The� four�output�drives�are�designed�so�
that� switches� A� and� B,� C� and� D� never� turn� on�
simultaneously.� The� OUTA%OUTB� pair� is� intended� to�
drive� one� half%bridge� in� the� external� power� stage.� The�
OUTC%OUTD�pair�drives�the�other�half%bridge.�

�

�

�

�
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%�"����������"�

The�FAN7314A�uses�the�half%bridge�to�drive�CCFL.��

CT

SYNC

POUT�A

NOUT�B

POUT�C

NOUT�D

EA_OUT

T

FAN7314A�Rev.�01 �

�������>(� &�.�-%�/����������.������

�
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%1��������������������������5
��������������������7�

������������ ������� ������2�������,����� ��"$����!���"���

22%Inch�LCD�Monitor� FAN7314A� 22V±5%� 4�
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�� High%Efficiency�Single%Stage�Power�Conversion�

�� P%N�Half%Bridge�Topology�

�� Reduces�Required�External�Components�

�� Enhanced�System�Reliability�through�Protection�Functions�
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�� Supported�by�Clover�Hitech�(http://www.cloverhitech.com)�
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SEE�DETAIL�A

NOTES:�UNLESS�OTHERWISE�SPECIFIED

���A)��THIS�PACKAGE�CONFORMS�TO�JEDEC

�������MS%013,�VARIATION�AC,�ISSUE�E

���B)��ALL�DIMENSIONS�ARE�IN�MILLIMETERS.

���C)��DIMENSIONS�DO�NOT�INCLUDE�MOLD

�������FLASH�OR�BURRS.
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